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In September, 1912, in the Section on Medicine of
the Medical Society of the State of Pennsylvania,
which met at Scranton, I reported my experience with
the use of sodium chlorid in the prevention and in the
treatment of nephritis and edema. My conclusions as
to the efficiency of this agent, employed as a normal
solution by hypodermoclysis and by the drop method
by rectum, were based on purely empyrical and clinical
data. The latter included three cases of nephritis, two
of typhoid fever, three of scarlet fever and one of
infantile dysentery. I at that time observed that "the
results in each instance were so strikingly uniform and
identical that one cannot escape the conviction that
they appear to be more than coincidental and to depend
on definite biochemical phenomena which were deter-
mined by the physiologic activity of the therapeutic
agent employed."1 Then as now my results appear
to me clinically to confirm the experimental observa-
tions of Martin H. Fischer2 with reference to the non-

toxicity of sodium chlorid in cases of nephritis with
especial reference to its effect on water retention
(edema) and on the kidney substance itself (albumin¬
uria, cloudy swelling and cast formation). All cases
in which this agent was employed, save one very severe
instance which will again be mentioned, were relieved.
It may not be out of place to remark that my original
observations were made before I became acquainted
with Fischer's work so that my results appear to me to
be more valuable as confirmatory data.
I wish again to speak simply as a clinician, being

without animal, experimental or other memoranda, and
desire only to add to the number of cases previously
submitted. My hope is that, perhaps in discussion,
more convincing light may be thrown on the not yet
settled questions as to whether sodium chlorid induces
water retention, as to its influence on the actual kidney
condition in nephritis, on the symptoms of the disease
in general and as to the real nature of nephritis and
edema.
In this connection it may be interesting to review

briefly some of the theories as to the production of
edema. The most noteworthy clinical contribution has
been made perhaps by Widal and Javal.3 Their work
is well known and has been accepted by many clin¬
icians as essential to the correct therapeusis of nephri¬
tis. My own experience, however, has not been in
accord with their teaching, that an edema may, in a

nephritic, be made to come and go by the administra¬
tion or by the withdrawal of sodium chlorid. On the
contrary, as a later reference to my cases will demon¬
strate, not only is this agent non-toxic to the nephritic
or to the infant suffering from the so-called idiopathic
edema of gastro-intestinal origin, but it is helpful and
even curative. It has also been noted, personally and
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certainly by others as well, that the administration by
hypodermoclysis of warm normal salt solution to
marantic infants with subnormal temperatures or to
wasted infants who have been dehydrated and demin-
eralized as the result of a severe summer diarrhea
(intoxication) has been followed by prompt absorption
and elimination of the fluid and that edema has not
ensued. Jacobi4 has for years advocated the adminis¬
tration of additional sodium chlorid in the milk for¬
mula. I have uniformly followed his teaching and in
no instance have I seen edema develop in either the
sick or the well-feeding patient that could consistently
be ascribed to this cause.
The studies of Cowie, on the other hand, would lead

one to conclude that sodium chlorid retention is
responsible for edema in wasted infants.5 He believes
that the action of the hydrochloric acid in the stomach
on large doses of sodium bicarbonate increases the
amount of sodium chlorid in the system and thereby
induces water retention. I too have seen edema
develop in cases of pyloric obstruction in which fre¬
quent washing of the stomach with a strong solution of
sodium bicarbonate had been practiced. This need not
necessarily be explained on the ground of salt reten¬
tion as it occurs in some infants wasted from this dis¬
ease and from others who have received neither
sodium bicarbonate nor sodium chlorid.
Opposed to the activity of sodium chlorid as the sole

etiologic factor in edema, although frequently quoted
as supporting this view, are the conclusions of Stoltz-
ner, Wagner, and Cohnheim. Each of these observers
regarded the presence of some other substance as nec¬

essary. Cohnheim* could produce edema in wasted
infants by the injection of salt only in conjunctionwith some local irritant as Spanish fly or the direct
rays of the sun. Wagner7 regarded the presence of a
toxin of intestinal origin as a necessity. Stoltzner8
believed that the edema resulted from the irritation of
the blood-vessel walls by a toxin which likewise irri¬
tated the kidneys and resulted, as well, in albuminuria.
The conclusions of these observers, especially those of
Cohnheim and of Stoltzner, appear to forecast, as it
were, and at the same time to lend support to the con¬
tentions of Fischer, that the edema and the albujnin-
uria depend on general tissue acidosis, not excepting
the kidneys. The effect of the acid in the latter
instance is to cause the solution of the gelatinous col¬
loidal substance of which the kidney is composed. This
results in albuminuria.2 His simple experiments as to
the effect of non-acidulated and of acidulated solutions
on the solution of fibrin and of gelatin and as to the
restraining effect of the mere presence of neutral salts,
notably sodium chlorid, on the dissolving action of the
acid, appear to provide ample substantiation for his
view that nephritis and its concomitant features, albu¬minuria, edema, etc., depend on the effect of acid on
gelatinous colloidal tissue, and that this effect may be
destroyed by sodium chlorid and alkalies. Fischer
produced nephritis in rabbits by the injection of acid.
He prevented the occurrence of nephritis by the simul¬
taneous injection of acid and sodium chlorid. He
cured nephritis in rabbits by the injection of sodium
chlorid and sodium carbonate after producing it with

4. Jacobi, A.: Therapeutics of Infancy and Childhood.
5. Cowie, D. M.: The Significance of the Pyloric Reflex in True
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6. Cohnheim and Lichthein: Arch. Path. Anat., 1887, lxix.
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8. Stoltzner: Med. Klin., i; M\l=u"\nchen med. Wchnschr., 1906, liii.
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acid. There is also sufficient evidence to support the
view that a salt-free diet may actually lead to albumin¬
uria and nephritis. Quoting from the works of G.
Bunge, J. Forster and N. Lunin, Fischer explains this
phenomenon as due to the low salt content of the body
which occurs as the direct result of food without salt
and the ingestion of large amounts of water poor in
salts. The water washes out the natural salts already
present. This salt starvation leads to systemic and
renal acidosis and this to nephritis as represented by
albuminuria, cloudy swelling, casts, and edema.9
Sodium chlorid is a conspicuous example of a neutral
salt of a monovalent ion. Up to a certain point of con¬
centration this will inhibit the action of the acid and

Fig. 1.—Idiopathic edema (Case 1). Pitting of leg and edema of face
and skin of dependent portion of abdomen are shown.

together with an alkali will entirely overcome the
effects of the acidosis. To the bivalent and to the
trivalent ion is ascribed even greater power of inhibi¬
tion.10
With reference to the neutral salts, as represented

by Ringer's solution (which contains chlorid of
sodium, potassium and calcium) as being responsible
for an increase in the flow of urine in experimental
nephritis which Fischer produced in three ways (inter¬
ference with respiration, intravenous injection of acids
and clamping of the renal vessels), his statements are
so startling that one is almost at first unable to realize
their force in view of the universal acceptance of the
teachings of Widal and Javal.11 In whatever manner
he produced nephritis he was able to overcome its
effects by the use of this solution or by any neutral
salt. Also by the use of sodium chlorid solution he
enormously increased the urinary output and not only
prevented edema but cured it as well.12 This I have
been able to confirm clinically with the use of sodium
chlorid solution by hypodermoclysis.
The restraining effects of Ringer's solution and a

sixth-normal solution of sodium chlorid on the occur¬
rence of edema is seen in frogs in which nephritis has
been produced by the injection of uranium nitrate.12
One can have no quarrel with those who differ with

Fischer's views and attack his experimental data and
conclusions.14 One cannot, however, peruse his work
without recognizing the fact that he has placed himself
squarely on record as opposed to the application of the
salt-free diet in the treatment of nephritis and to the
idea that this and other neutral salts are toxic to the
nephritic. He advocates their use as curative and pre¬
ventive agents in conjunction with alkalies. My expe¬
rience, as before stated, gained independently of a

knowledge of his views, causes me to believe that his
9. Bunge, C.: Ztschr. f. Biol., 1874, x, xi. Forster, J.: Ibid., 1873,

ix, 297, 369; Lunin, N.: Ztschr. f. physiol. Chem., 1881, v, 31.
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11. Fischer, Martin H.: Nephritis, p. 134 and following.
12. Fischer, Martin H.: Nephritis, p. 148.
13. Fischer, Martin H.: Nephritis, p. 188, etc.
14. Moore, A. R.: Fischer's Theory of Edema and Nephritis, The

Journal A. M. A., Aug. 10, 1912, p. 423; Edema and Nephritis, ibid.,
Feb. 1, 1913, p. 345.

15. Fischer, Martin H.: Nephritis, p. 190.

work has for some reason not attracted the attention
which it merits.
My cases include one case of cardiorenai disease

complicating exophthalmic goiter in an adult which I
was permitted to observe through the courtesy of Dr.
Helen Kirschbaum, three cases of non-renal and non-

cardiac edema occurring in emaciated infants, the
so-called idiopathic edema or edema of gastro-intes¬
tinal origin of infancy and four cases of actual
nephritis.
In the cases of nephritis now reported and in those

detailed in 1912 no attempt was made to classify them
as tubular, vascular or azotemic according to the
functional tests described by Schlayer. According to
this author in the first variety salt and iodids are

slowly eliminated while milk-sugar speedily passes out.
In the second type the reverse occurs. In the last a

10-grain dose of urea is but slowly thrown off. In all
instances the diagnosis simply of nephritis was made
by the clinical symptoms and the urinary findings.
Most of the cases followed some acute infection as ton¬
sillitis, scarlet fever and adenitis. Clinically and path¬
ologically also it is probably true that simple vascular
(glomerular) and tubular nephritis rarely occur alone
but that in every case a combination of pathologic
changes exists. These observations are made because
all patients practically received the same treatment and
in all instances the effects, especially on the edema,
were identical. All received large amounts of water
orally and hypodermically and in no instance were

symptoms intensified from this agent alone which,
according to the teachings of von Noorden, provides
additional irritation to the vascular system of the kid¬
neys. All patients received as well enormous doses of
sodium chlorid and in all instances save one (Case 8)
the daily amount of urine was materially increased.
Case 1.—Boy, aged 6 months, weight 10 pounds, admitted

to my service at the Mount Sinai Hospital, May, 1913.
Bottle-fed. Previous history has no bearing on present con¬
dition. Infant is edematous over its entire body (Fig. 1).

Fig. 2.—Sloughing areas from subcutaneous injection of alkali and
salt solution (Case 5).

Temperature subnormal. No cardiac, renal or hepatic dis¬
ease discoverable. Treatment: Subcutaneous injection of the
following solution under the skin below the nipples on alter¬
nate days : sodium carbonate, crystallized, 10 gm., sodium
chlorid 14 gm., water 1,000 c.c. About 250 to 300 c.c. daily.
Edema entirely absent on the eighth day of treatment. Infant
now showed all the features of marasmus. Weight 8 pounds
3 ounces. Unfortunately no photograph was taken. There
appeared under the right nipple an extensive slough which
would not heal and which finally exposed the whole pectoral
muscle. The infant died from inanition and exhaustion.
Case 2.—Boy, aged 9 months, seen in the service of Dr.

W. C Hollopeter and myself at the Philadelphia General
Hospital. Bottle-fed. Emaciated and edematous about the
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legs, feet, thighs, lower abdomen and face with slight involve¬
ment of the hands. No discoverable lesion to account for
edema. Temperature subnormal. Received normal saline
solution by hypodermoclysis on alternate days under skin
of abdomen. This was continued about ten days. Edema
was entirely relieved and the infant made an uneventful
though protracted recovery.
Case 3.—Girl, aged 18 months, seen in consultation with

Dr. J. S. Cohen. Her temperature was subnormal. Bottle-
fed. Extremely

Fig. 3.—Acute nephritis. Marked edema of
body (Case 8).

weak and greatly
emaciated. Volun¬
tary movements
slow and deliberate.
Infant had received
various food mix¬
tures. None seemed
to do good. Con¬
tinuous gastro-in¬
testinal disturbance.
Bowel discharges
were green and con¬

tained undigested
curds. Child had
been treated by sev¬
eral prominent pedi-
atrists without ef¬
fect. Condition be¬
coming worse daily.
Some vaginal dis¬
charge. Catheter-
ized specimen of
urine shows a trace
of albumin and pus-
cells. No casts.
Urine high colored,
scant and acid.

Besides the marked emaciation the legs, thighs, lower abdo¬
men and hands are edematous. Infant placed on Blockley
buttermilk mixture with solid diet well salted and vegetable
broth containing salt, olive-oil by mouth and cod-liver oil
by inunction. Ordered to be taken out into the air and sun

daily. It was given about 185 c.c. of warm sterile normal
saline solution by hypodermoclysis every other day. The
fluid was promptly absorbed. The urinary flow was greatly
increased, the urine becoming practically colorless. The
edema in the hands entirely disappeared as well as from the
skin of the abdomen and thighs. The edema of the feet
was not influenced to any great extent. A second examina¬
tion of the urine revealed practically no abnormalities. It
was impossible, however, to control the digestive distur¬
bances. The number of bowel movements were increased
and the child died suddenly from exhaustion about ten days
from the beginning of treatment. This case, however, clearly
demonstrated the non-toxic influence of sodium chlorid and
large amounts of water in the presence of edema. The fatal
ending of the case does not lessen the importance of this
fact.
Case 4.—As in the previous case there was a fatal ending,

but the symptom of edema as will be seen was materially
lessened. The patient was Mrs. S. S., aged 52, a patient of
Dr. Helen Kirschbaum who kindly permitted me to see her.
This patient was desperately ill. She had exophthalmic
goiter, with tachycardia, mitral régurgitation, cardiac dila¬
tion, arteriosclerosis and nephritis with edema of the legs,
thighs and face. She had been ill for one and a half years.
Patient was very excited and her condition was regarded as

hopeless, examination of the urine revealed the presence
of albumin and casts. It was decided to inject 500 c.c. of
the sodium carbonate and salt solution intravenously in
order to note its effect on the edema. Following the injec¬
tion the symptom was remarkably lessened. The urinary
flow increased and the albuminuria lessened. She died, how¬
ever, from cardiac exhaustion. The effect on the blood-
pressure was not appreciable.

Case 5.—J. R., boy, aged 8 years, admitted to my service
at the Mount Sinai Hospital, May, 1913. Diagnosis, acute
attack in a child with subacute nephritis. Illness is sup¬
posed to have started two years previously. Child ailing
more or less during this time. Three weeks previous to·
admission mother noted puffiness of the eyelids and that the
feet and legs were edematous. Appetite poor. Intense head¬
ache. Urinary flow said to be diminished. Urinalysis
showed albumin and casts, red and white cells and intensely
acid smoky urine with a specific gravity of 1.026. Treat¬
ment: The alkaline and salt solution were administered by
the drop method by rectum. In addition this solution ster¬
ilized was given hypodermically under the skin of the
abdomen. At the point of injection two severe sloughs later
appeared. These took weeks to heal by slow granulation.
Sloughing resulted in all probability from the action of the
alkali, and I believe it unsafe to employ the solution in this
manner. It should either be given intravenously or by
rectum. Figure 2 shows the sloughing areas. Result : The
edema, the albumin, casts and blood elements disappeared
and the urinary flow was increased. The child left the
hospital within two months perfectly well and was sent to
the seashore to recuperate. There has been no recurrence.
Final recovery was delayed on account of the sloughing sores.
Case 7.—G. L., aged 22 months, admitted to my service at

the Mount Sinai Hospital, August, 1913, diagnosis nephritis.
Infant markedly edematous about the body and face for the
past two months. Vomiting and diarrhea. Urinalysis shows
all the evidence of nephritis. Treatment: Sodium carbonate
and sodium chlorid solution by drop method by rectum and
normal saline solution by hypodermoclysis. Result : Dis¬
charged from the hospital, September, 1913, completely
recovered.
Case 8.—H. C, aged 17 months, seen in consultation with

Dr. Robin of Wilmington, Del., and later admitted to my
service at the Mount Sinai Hospital. Diagnosis, severe
nephritis. Breast-fed up to present time. About eleven
weeks ago developed a rash which was diagnosed measles
(probably was scarlet fever) ; several days later mother
noticed that child passed no urine.
The entire body, face, hands, arms,
legs, feet, thighs, scrotum, abdo¬
men and chest wall intensely
edematous (Fig. 3). Examination
showed some fluid in the abdomi¬
nal cavity and thorax. The lungs
showed some edema as well. Urine
obtained by catheter became prac¬
tically solid „when boiled. Con¬
tained casts and blood elements
and was intensely acid. Child re¬
ceived 200 c.c. of normal salt solu¬
tion under the skin and enterocly-
sis by the sodium carbonate and
sodium chlorid solution. Treatment
was continued daily, the amount
injected being from 150 to 250 c.c.
The edema began to decrease rap¬
idly, but the urinary flow was not
increased and the amount of albu¬
min remained the same (Fig. 4).
The abdomen and scrotum became
more distended and the child be¬
came weaker and died three weeks
after admission. This child was

actually water-logged. The kidneys
were damaged beyond repair as

Fig. 4.—Edema of bodymuch less (Case 8) after
several injections of salt
solution.

judged by the tremendous amount
of albumin. While the edema, especially that involving the
face, legs and scrotum almost entirely disappeared, the
urinary flow was not increased. Fischer's -explanation as
to why certain nephritics increase in weight after receiving
salt in the food in all likelihood applied here. The giving
of salt causes the edematous tissues to give up their water.
This cannot escape via the kidney if it be too severely dam-
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aged. Hence the fluid collects in the cavities, and being a
solution of colloidal substance, it cannot be absorbed. Hence
the increase in weight. This occurred in this case. This
also explains why tapping must be done in this type of patient.

Case 9.—E. S., girl, Pole, aged 8 years, seen in consulta¬
tion with Dr. J. J. Frankel. Following a frank attack of
scarlet fever the child developed an intense nephritis and
when first seen was unconscious, in convulsions and edema¬
tous. The urinalysis presented all the features of acute
Bright's disease. The sodium chlorid and sodium carbon¬
ate solution were given by the drop method by rectum
continuously for about ten days together with salt solution
by hypodermoclysis. The child remained unconscious for
three days and was fed through the nose. She finally made
an uneventful recovery, all the symptoms of nephritis dis¬
appearing and to-day she is perfectly well.

CONCLUSIONS

My experience with this method of treatment per¬
mits me to subscribe to the following:

1. Sodium chlorid neither produces nor increases
water retention in either the nephritic or non-nephritic.2. It is curative in cases of edema from any cause

provided the kidneys are not too severely damaged.
3. It does not cause edema in marantic infants.
4. When combined with an alkali and plenty of

water it exerts a benificent influence on all the symp¬
toms of nephritis.

5. It is dangerous to administer a solution of an
alkali under the skin as it is liable to produce sloughing.

6. The best means of administering the salt and
alkali solution is either by rectum or intravenously.

1927 North Broad Street.

ABSTRACT OF DISCUSSION
Dr. Thomas S. Southworth, New York: I cannot speak

from the point of view of this disease in children, but since
the use of sodium chlorid in children is contradictory to
what has been impressed on us so strongly in late years con¬

cerning the elimination of salt from the diet of nephritic
patients, I think it is wise to speak of the use of Fischer's
solution in the case of a young adult with typhoid. She
began with acute nephritis and delirium. There is no ques¬
tion of the fact that the nephritis rapidly cleared up coin-
cidently with the instillation of Fischer's solution into the
rectum, by the drop method. Whether it had any beneficial
effect on the nephritis or not, it could not be said to have had
any deleterious effect.
Dr. John Zahorsky, St. Louis: Will Dr. Lowenburg state

what is the difference between giving from 10 to 15 gm. of
potassium acetate or sodium chlorid by mouth every three
hours, and then drinking a lot of distilled water or plain
water, and using the solution hypodermically or by rectum?
It is painful and often produces sloughing to introduce this
material under the skin.
Dr. Percival Nicholson, Ardmore, Pa. : When I was a

resident in the Municipal Hospital we treated a large number
of patients .with salt solution by bowel, and we found it
markedly increased elimination, and lowered the mortality in
toxic cases of diphtheria. We devised a method to run the
salt solution in slowly and continuously, only intermitting
two hours during the day. At the end of the first day the
child/en hardly noticed it, and retained the solution well
even though a number were under 2 years. Solution intro¬
duced by the bowel seems to act better than when introduced
by mouth, for the reason that the stomach is not upset with
large quantities of solution. With the proper apparatus it is
easy to administer by rectum, without disturbing the patient.
Dr. Harry Lowenburg, Philadelphia : Dr. Zahorsky is

right. Alkalies by mouth are just as good as salt adminis¬
tered by rectum. The paper emphasized the fact that salt
did not increase the severity of nephritis, nor increase edema.
I think salt administered directly would probably bring about
as good results. Absorption may not be as quick.
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Conspicuous among the many notable urologic
achievements characterizing the close of the nine-
teenth and the dawn of the twentieth centuries stands
the establishment of prostatectomy\p=m-\or more properly
speaking prostatic adenomectomy\p=m-\as a feasible, desir-
able and comparatively safe operative procedure. The
surgical treatment of adenomatosis of the prostate,
alias prostatic hypertrophy, has changed most remark-
ably since the days of Mercier's incisor and Leroy
d'Etiolle's valvular section of the neck, to the modern
conservative perineal operation of Proust-Young or
the suprapubic transvesical prostatectomy of Fuller\x=req-\
Freyer.
Although it is generally conceded that the mortality

due to danger of infection from catheter life in pros-
tatism, in those cases in which that form of treatment
is possible or justifiable, is to-day at least twice as
great as from a skilfully performed prostatic adeno-
mectomy, the fact exists that for more than a decade
following the first so-called total prostatectomy in
1891 by Goodfellow, the death-rate incident to this
operation was so high that the utility of the catheter
continued to be an almost universal practice. During
the past thirteen years mortality following prostatec¬
tomy has steadily decreased from 50 per cent, to from
5.5 to 3.77 per cent, in the experience of its worthiest
and most expert exponents. In the light of these
facts it is a source of much regret to genito-urinary
surgeons that many practitioners on the one hand con¬
tinue to advise and recommend, routinely, medical
treatment and the time-worn catheter with its 100 per
cent, mortality in a four-year prognosis, while on the
other, many general surgeons doubt the veracity of
statistics and point to a minimum mortality of from
10 to 20 per cent, for the operation of prostatectomy.
Satisfactory as the results have become with

improvements in technic, there is to-day a definite and
extensive effort on the part of urologists to shave the
present low mortality by more careful discrimination
in the selection of operative cases, by exact study of
the general organic fitness of the candidate, especially
his functional kidney sufficiency. Obviously the ageof the patient cannot be entirely ignored, and weighedin conjunction with other features of the case, may
preclude the advisability of operation, although per se
advanced age is no contra-indication. Other factors
of equal importance governing the operability of the
case are best appreciated by recalling the stages of the
living pathology of prostatism, namely (1) dysuric
phenomena, (2) retention of urine with or without
infection, (3) distention and dilatation of the bladder
incident to urinary obstruction and (4) internal com¬
pression of the kidney with secondary cardiovascular
changes and toxemia leading to uremia.
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